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S.L. Wakely, A. Ditchfield*Wessex Neurological Centre, Southampton University Hospitals, Southampton, UKIntroduction
Reversible posterior leukoencephalopathy syn-
drome (RPLS) is a neurological syndrome charac-
terized by altered mental state, visual disturbance,
stupor and seizures in the presence of imaging
abnormality predominantly in the occipitoparietal
regions of the cerebral hemispheres. The condition
is also termed reversible posterior cerebral oedema
syndrome, posterior reversible encephalopathy
syndrome and posterior leukoencephalopathy syn-
drome. Underlying causes of RPLS include general-
ized severe seizure, postpartum eclampsia,
intermittent porphyria, blood transfusion, toxic
response to drugs (tacrolimus, cyclosporin and
cisplatin) and hypertensive encephalopathy.1–3
We present a rare case of RPLS due to hyperten-
sive encephalopathy with isolated pontine involve-
ment. This case is noteworthy on three counts.
First, only recently have brainstem lesions been
reported without involvement of the parietoocci-
pital regions; secondly, the diagnosis was made
with MRI; and thirdly, follow-up documented the
resolution of radiological and clinical abnormalities
with effective treatment of hypertension.Case history
A 35-year-old man presented to the ophthalmology
department with a 3-week history of frontal
headache and visual disturbance. He had no
previous history of diabetes mellitus or1477-6804/$ - see front matter Q 2005 The Royal College of Radiolo
doi:10.1016/j.cradex.2005.01.001
* Guarantor and correspondent: A. Ditchfield, Wessex Neuro-
logical Centre, Southampton University Hospitals NHS Trust,
Shirley, Southampton SO16 6YD, UK. Tel.:C44 2380 796983; fax:
C44 2380 794621.
E-mail address: adam.ditchfield@suht.swest.nhs.uk
(A. Ditchfield).hypertension, and was taking no medication. On
examination he was found to have bilateral papil-
loedema and retinopathy characterized by exu-
dates and haemorrhage. CT of the brain to exclude
a space-occupying lesion was normal. He was
referred to a neurologist with a presumptive
diagnosis of benign intracranial hypertension, and
was admitted for further investigation.
No change in symptoms was found on admission,
and no focal neurological signs; blood pressure
measured 210/150 mmHg. Treatment was initiated
immediately with 10 mg nifedipine, later changed
to 30 mg Adalat LAw (nifedipine) because of poor
initial response. Laboratory investigations at this
stage revealed a mildly elevated plasma creatinine
(133 mmol/l, normal range 60 to 125 mmol/l) and an
elevated urinary protein/creatinine ratio
(161 mg/mmol creatinine, normal range 0 to
23 mg/mmol creatinine). MRI of the brain, including
MR venography, was performed 2 days later to
exclude cerebral venous sinus thrombosis. This
demonstrated isolated high signal on T2-weighted
imaging confined to the pons and no evidence of
sinus thrombosis (Fig. 1). The differential diagnosis
included RPLS and central pontine myelinolysis;
however, the blood sodium on admission and
throughout the clinical episode was normal.
The patient’s symptoms rapidly resolved after
introduction of anti-hypertensive treatment, and
clinical follow-up at 3 months revealed blood
pressure of 160/90 mmHg and resolving hyperten-
sive retinopathy. Radiological follow-up by MRI was
performed at 2 and12 months, and showed resol-
ution of the radiological abnormalities (Fig. 2). The
clinical features and resolution with appropriate
treatment are compelling evidence for the diag-
nosis of RPLS secondary to hypertensive encephalo-
pathy (HE). This case is unusual in distribution,
being entirely confined to the pons, in a man with
no previous history of hypertension.Clinical Radiology Extra (2005) 60, e53–e56gists. Published by Elsevier Ltd. All rights reserved.
Figure 1 Brain MRI of a 35-year-old man, who pre-
sented with headache, visual disturbance and hyperten-
sion, demonstrates isolated high signal in the pons. (a)
Axial T2-weighted fast spin-echo (4000/105) MRI. (b)
Axial proton density-weighted fast spin-echo (4000/21)
MRI.
Figure 2 Repeat MRI 2 months following instigation of
anti-hypertensive treatment confirms resolution of ima-
ging abnormalities. (a) Axial T2-weighted fast spin-echo
(4000/105) MRI. (b) Axial proton density-weighted fast
spin-echo (4000/21) MRI.
S.L. Wakely, A. Ditchfielde54
Hypertensive encephalopathy: a rare case of isolated pons involvement e55Discussion
HE is characterized by intracranial abnormalities
due to sub-acute elevation of blood pressure. In
general, HE affects people with inadequate control
of essential hypertension, those with disease caus-
ing hypertension (systemic lupus erythematosus,
renal disease) and those receiving treatment that
causes hypertension (cyclosporin, erythropoietin).
The importance of the diagnosis lies in the potential
to resolve symptoms and limit end-organ damage if
treatment is started promptly. Failure to make the
diagnosis may result in progression to cerebral
ischaemia, infarction, haemorrhage, coma and
death.
Clinical presentation is often vague, with no
focal neurological signs. In these instances, as in
our case, the diagnosis may not be considered until
the blood pressure is measured. It was not until our
patient was admitted, 4 weeks after the initial
presentation, that he was noted to be hypertensive.
Although elevation of blood pressure above base-
line is usual, HE may develop at levels not usually
considered malignant.4 The symptoms are usually
progressive and feature headache, lethargy, con-
fusion, seizures and visual disturbance.
Imaging findings relate to oedema. They mani-
fest as low attenuation in affected areas on CT, and
increased signal on T2-weighted imaging and
decreased signal on T1-weighted imaging on MRI.4
The lesions are frequently associated with mass
effect.5 Characteristically, the distribution is
related to posterior circulation territory although
anterior circulation may also be involved.6,7 Pre-
dominant white matter distribution is usual,
although involvement of both white and grey
matter has been documented.8 Fluid-attenuated
inversion recovery sequences on MRI have been
shown to improve the ability to detect sub-cortical/
cortical lesions.8
The current understanding of the pathogenesis of
HE is that auto-regulatory mechanisms that control
cerebral blood flow are exceeded, resulting in
hyper-perfusion. Consequent over-distension of
cerebral vessels, breakdown of the blood brain
barrier and ultimately extravasation of fluid into
the interstitium cause vasogenic oedema.9 The
most striking pathological finding is fibrinoid necro-
sis of the walls of the cerebral arterioles.10 The
anterior circulation is richly innervated by sym-
pathetic nerves, which stimulate vasoconstriction,
providing protection from over-perfusion in acute
hypertension. The vertebrobasilar vessels are rela-
tively devoid of sympathetic innervation, increasing
the vulnerability of posterior territory to vasogenicoedema secondary to hyper-perfusion.6 Hyper-
perfusion has been demonstrated in areas of
abnormality in HE on single-photon emission CT.7
The theory of hyper-perfusion is supported by
diffusion-weighted imaging (DWI) that shows vaso-
genic rather than cytotoxic oedema.11,12 The
increased diffusion of vasogenic oedema results in
bright areas on apparent diffusion coefficient (ADC)
maps, whereas DWI is normal. Prolonged T2
relaxation of interstitial water is counteracted by
increased diffusion, and this results in no signal
change. In contrast, cytotoxic oedema gives low
signal on ADC maps and high signal on DWI.
Consequently, high signal on DWI in cases with HE
provides prognostic information, as it reflects an
area at risk of, or undergoing, infarction. The
extent of T2 and DWI signal abnormality correlates
well with patient outcome.12
HE typically involves the posterior parietoocci-
pital structures.6,7 According to some authors,
additional involvement of the brainstem and cer-
ebellum are frequent. In a series of 36 patients
reported by Weingarten et al., 42% (15/36) had
brainstem lesions and 30% (11/36) had lesions of the
cerebellum.13 Predominant involvement of pos-
terior fossa structures is less common but has
been documented a number of times in the
literature.14–17 Brainstem involvement has been
reported as a cause of obstructive hydrocephalus
due to compression of the 4th ventricle.18
However, isolated brainstem involvement in HE
is extremely unusual. To the best of our knowledge
there have only been three case reports. Chang and
Keane reported a case of a 22-year-old woman with
known lupus erythematosus and chronic hyperten-
sion, who presented with headache and seizures.19
CT showed isolated low density and mild swelling in
the brainstem. Follow-up MRI at 5 days showed
residual faint signal changes in a similar distri-
bution, with resolution of brainstem swelling. The
same authors reported a similar case in a 55-year-
old man with a 1-week history of headache.20 CT at
presentation demonstrated hypodensity in the
brainstem, and MRI performed 2 weeks later
confirmed complete resolution of radiological
abnormality. The third case, described by Thambi-
setty et al. in 2002, was of a 38-year-old man with
hypertension and thrombocytopenia, who was
known to abuse alcohol and who had used crack
cocaine immediately before presentation.21 Pres-
entation CT demonstrated non-enhancing low den-
sity confined to the pons and midbrain, causing
obstructive hydrocephalus. MRI, also performed at
presentation, confirmed isolated T2W hyperinten-
sity in the pons and midbrain. Follow-up imaging
was not performed until 7 months later, when the
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showed persistence of obstructive hydrocephalus
but improved appearances of the pons and mid-
brain. The case we report is an important addition
to these, because the patient was young and not
known to be hypertensive, the diagnostic imaging
method at presentation was MRI, and subsequent
follow-up with the same imaging technique con-
firmed resolution of radiological abnormality.
Clinical recognition of brainstem HE may be
difficult. In a recent review of 23 cases of
predominant brainstem or cerebellar involvement,
less than 25% of patients had signs of brainstem
dysfunction.4 The differential diagnosis of isolated
high signal in the brainstem on T2-weighted MRI
includes infarct, tumour such as glioma, central
pontine myelinolysis, demyelination such as mul-
tiple sclerosis or acute disseminated encephalo-
myelitis, rhomb-encephalitis and brainstem HE.
The features of lack of correlation between severity
of radiological abnormality and clinical status,
combined with the rapid resolution following
antihypertensive treatment, should suggest the
diagnosis. It is important for the radiologist to be
familiar with imaging abnormalities in this life-
threatening but treatable condition. This case
highlights a rare pattern of involvement, and
underlines the need for close communication
between clinicians and radiologists if the correct
diagnosis is to be made.References
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